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[Title of the Invention] Manufacturing method of pressure 

switching device 

[Scope of Patent Claims] 

[Claim 1] 

A manufacturing method of pressure switching device which 
forms a pressure sensitive conductive layer between a pair of 
electrodes which are arranged in an opposed manner, wherein said 
pressure sensitive conductive layer generates a short circuit 
between a pair of said electrodes by applying pressure, 

the improvement being characterized in that in a 
electrolytic bath having a polymerizing solution which contains 
a monomer which constitutes material of a conductive organic 
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polymer, an electrolyte and a solvent and a counter electrode 
which is immersed in said polymerizing solution, said 
electrodes are immersed in said polymerizing solution, and said 
monomer is subjected to the electrolytic polymerization on a 
surface of said electrode by applying a voltage between said 
counter electrode and said electrodes so as to form said 
pressure sensitive conductive layer made of said conductive 
organic polymer on the surface of at least one of a pair of said 
electrodes , and subsequently , the other electrode out of a pair 
of said electrodes is arranged to face said one electrode in 
an opposed manner such that said pressure sensitive conductive 
layer is sandwiched between said electrodes. 
[Claim 2] 

A manufacturing method of pressure switching device 
according to claim 1, wherein said electrodes are constituted 
such that after forming said electrodes on strip-like film 
substrates, in the state that a voltage is applied to said 
electrodes on said film substrates and said counter electrode, 
by making said strip-like film substrates pass through the 
inside of said polymerizing solution along the lengthwise 
direction of said strip-like film substrates, said pressure 
sensitive conductive layer made of said conductive organic 
polymer is continuously formed on said surface of said 
electrode. 
[Claim 3] 
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A manufacturing method of pressure switching device 
according to claim 1 or claim 2 , wherein a pair of said electrodes 
are respectively formed in a planar shape or a stripe shape. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a manufacturing method 
of pressure switching device. 
[0002] 
[Prior Art] 

As is known well, in a computer system or the like, as 
a pointing device, a coordinate input device such as a tablet 
is used. As one of these coordinate input devices, for example, 
there has been known a pressure switching device which arranges 
two sheets of planar electrodes in parallel to each other with 
a gap therebetween. Each planar electrode has uniform sheet 
resistances in the X axis direction and in the Y axis direction. 
Such a pressure switching device is designed such that voltages 
are applied to these two sheets of planar electrodes in the 
directions which intersect each other and, at the same time, 
while the voltage is applied to one planar electrode, a detector 
can be connected to the other planar electrode. 
[0003] 

Then, in the state that voltages are applied to two planar 
electrodes, when one point of one planar electrode is pressed 
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toward the other planar electrode side so as to generate a short 
circuit, based on the resistance value which differs depending 
on the position of the above-mentioned one point , an electric 
signal which indicates the position of the direction where two 
sheets of planar electrode intersect at a right angle is 
detected (resistance division coordinate detection method) . 
That is, in the above-mentioned pressure switching device, the 
coordinate value in the X axis direction and the Y axis direction 
can be inputted with the use of two sheets of planar electrodes. 
[0004] 

Fig. 8 shows an example of the above-mentioned pressure 
switching device. In the pressure switching device A shown in 
Fig. 8, a high resilient substrate 1 is arranged as a lower layer 
and a low resilient substrate 2 is arranged above the high 
resilient substrate 1 in parallel with a suitable gap 
therebetween. Then, a lower planar electrode (planar 
resistor) 3 is formed on an upper surface of the high resilient 
substrate 1 and an upper planar electrode (planar resistor) 4 
is formed on a lower surface of the low resilient substrate 2. 
Then, lower electrode terminals 5, 5 are formed on left and right 
side peripheral portions of the lower planar electrode 3, while 
upper electrode terminals (omitted from the drawing) are formed 
on front and rear side peripheral portions (side peripheries 
being perpendicular to left and right side peripheries of lower 
planar electrode) of the upper planar electrode 4. Further, 
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at an outer peripheral portion of a space formed between the 
upper planar electrode 4 and the lower planar electrode 3 , a 
seal 6 is formed so as to make the space in the hermetically 
sealed state. 
[0005] 

Then, in the space defined between the upper planar 
electrode 4 and the lower planar electrode 3, insulating fluid 
material (gas or liquid) 7 is filled and, in the inside of the 

fluid material 7 , particles 8..* having a diameter of several ju 
m are dispersed as spacers for holding the space formed between 
the upper planar electrode 4 and the lower planar electrode 3 . 
In the above-mentioned pressure switching device A, by pressing 
one point of the low resilient substrate 2 which constitutes 
the upper layer downwardly, the low resilient substrate 2 is 
deformed and the fluid material 7 and the particles 8.„ in the 
inside of the fluid material 7 are pushed away so that the upper 
planar electrode 4 and the lower planar electrode 3 are brought 
into contact with each other so as to generate a short circuit 
at the pressed portion. That is, the above-mentioned 
insulating fluid material 7 and the particles 8... are provided 
for maintaining the space and the insulation between the upper 
planar electrode 4 and the lower planar electrode 3 usually and 
for generating the short circuit between the upper planar 
electrode 4 and the lower planar electrode 3 at the time of 
pressing. Here, a coordinate detection device is connected to 
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the above-mentioned upper electrode terminal and lower 

electrode terminal 5 , 5 . 

[0006] 

Further , although a pressure switching device B shown in 
Fig. 9 has a constitution approximately similar to that of the 
above-mentioned pressure switching device A, the pressure 
switching device B adopts minute protrusions 9... as spacers in 
place of the particles 8... of the pressure switching device A 
shown in Fig. 8. Further , a pressure switching device C shown 
in Fig. 10 arranges a pressure sensitive conductive rubber 10 
between upper and lower planar electrodes 3, 4. Here, the 
above-mentioned pressure sensitive conductive rubber 10 
disperses metal wires 11 „. in the inside of the rubber in the 
erected state so that when the rubber is pressed in the 
lengthwise direction of the metal wires 11 the resistance 
value is lowered whereby the pressure sensitive conductive 
rubber 10 can have the conductivity. 
[0007] 

Then, in the above-mentioned pressure switching device 
C, by pressing one point of the low resilient substrate 2 which 
constitutes the upper layer downwardly , the low resilient 
substrate 2 is deformed and, at the same time, the pressure 
sensitive conductive rubber 10 is pressed so that the resistance 
value at the pressurized portion of the pressure sensitive 
conductive rubber 10 is lowered thus generating a short circuit 
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between the upper planar electrode 4 and the lower planar 
electrode 3. Here, in the above-mentioned pressure switching 
devices A, B and C, the above-mentioned respective members are 
made of transparent material except for the above-mentioned 
electrode terminals , the seal 6 and the like so as to perform 
operations based on following drawings and the like at the time 
of inputting coordinate. Here, the above-mentioned Fig. 8 to 
Fig. 10 are provided for showing the overall constitutions of 
the pressure switching devices and their sizes and the like are 
different from the actual magnification. 
[0008] 

[Problems that the Invention is to Solve] 

Here, with respect to the above-mentioned pressure 
switching device A and the above-mentioned pressure switching 
device B, it is difficult to disperse the particles 8... or to 
form the minute protrusions 9.., necessary for forming the space 
between the upper planar electrode 4 and the lower planar 
electrode 3 and hence, the processing technique with high 
accuracy is required. Particularly, in manufacturing a 
large-sized pressure switching device using the above- 
mentioned particles 8... or the minute protrusions 9... , it is 
extremely difficult to maintain the space between the upper 
planar electrode 4 and the lower planar electrode 3 over a large 
area so that there is a possibility that it gives rise to the 
lowering of the productivity and eventually the elevation of 
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the manufacturing cost. Further, with respect to the pressure 
switching device C which uses the pressure sensitive conductive 
rubber 10, in manufacturing the pressure sensitive conductive 
rubber 10, it is necessary to maintain the uniform dispersion 
of the metal wires 11 ... and the erection of the metal wires 11 
... . Since this composite technique requires the highly minute 
processing, it is difficult to reduce the cost. 
[0009] 

The present invention has been made in view of the above 
and it is an object of the present invention to provide a 
manufacturing method of pressure switching device which can 
achieve the reduction of the manufacturing cost and the 
enhancement of the productivity in the manufacture of the 
pressure switching device by easily forming the above-mentioned 
pressure sensitive conductive layer. 
[0010] 

[Means for Solving the Problems] 

The manufacturing method of pressure switching device of 
the present invention described in claim 1 adopts, as means for 
solving the above-mentioned task, a manufacturing method of 
pressure switching device which forms a pressure sensitive 
conductive layer between a pair of electrodes which are arranged 
in an opposed manner, wherein the pressure sensitive conductive 
layer generates a short circuit between a pair of electrodes 
by applying pressure, the improvement being characterized in 
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that in a electrolytic bath having a polymerizing solution which 
contains a monomer which constitutes material of a conductive 
organic polymer, an electrolyte and a solvent and a counter 
electrode which is immersed in the polymerizing solution, the 
electrodes are immersed in the polymerizing solution, and the 
monomer is subjected to the electrolytic polymerization on a 
surface of the electrode by applying a voltage between the 
counter electrode and the electrodes so as to form the pressure 
sensitive conductive layer made of the conductive organic 
polymer on the surface of at least one of a pair of the electrodes , 
and subsequently, the other electrode out of a pair of 
electrodes is arranged to face one electrode in an opposed 
manner such that the pressure sensitive conductive layer is 
sandwiched between the electrodes. 
[0011] 

Further, the method for manufacturing pressure switching 
device of the present invention described in claim 2 adopts, 
as means for solving the task, a constitution in which the 
electrodes according to claim 1 are constituted such that after 
forming the electrodes on strip-like film substrates, in the 
state that a voltage is applied to the electrodes on the film 
substrates and the counter electrode, by making the strip-like 
film substrates pass through the inside of the polymerizing 
solution along the lengthwise direction of the strip-like film 
substrates, the pressure sensitive conductive layer made of the 
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conductive organic polymer is continuously formed on the 
surfaces of said electrodes. Further, as described in claim 
3, it is preferable that a pair of the above-mentioned 
electrodes are also respectively formed in a planer shape or 
in a stripe shape. 
[0012] 

[Manner of Operation] 

According to the constitution described in claim 1, the 
pressures sensitive conductive layer of the pressure switching 
device is formed by performing the electrolytic polymerization 
reaction on the surfaces of the electrodes in the polymerizing 
solution containing material of the conductive organic polymer. 
That is, the formation of the pressure sensitive conductive 
layer can be performed by the electrolytic polymerization 
reaction and hence, the pressure sensitive conductive layer can 
be easily formed without necessitating the sophisticated 
processing technique. Further according to the constitution 
described in claim 2 , by making strip-like film substrates on 
which the electrodes are formed pass through the inside of the 
polymerizing solution, the sophisticated processing technique 
becomes unnecessary and the pressure sensitive conductive layer 
can be continuously formed of the conductive organic polymer 
which is subjected to the electrolytic polymerization whereby 
the formation of the pressure sensitive conductive layer can 
be performed easily and rapidly. 
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[0013] 

Further , by forming a pair of electrodes in a planar shape , 
the pressure switching device of the present invention becomes 
a pressure sensitive switching device having a constitution 
approximately similar to the constitution of the above- 
mentioned conventional pressure sensitive switching device 
except for the material of the pressure sensitive conductive 
layer. Further/ by forming a pair of electrodes in a stripe 
shape, the pressure switching device of the present invention, 
provided that the respective stripe directions of a pair of 
electrodes are made to intersect each other at a right angle, 
for example, becomes a pressure switching device which 
specifies a short-circuited position by applying pressure on 
the matrix made of the above-mentioned two stripes. 
[0014] 

[Embodiment] 

Embodiments of the present invention are explained 
hereinafter in conjunction with drawings. Fig. 1 to Fig. 3 are 
views for showing a pressure switching device which is 
manufactured by a manufacturing method of pressure switching 
device of this embodiment. Fig. 4 to Fig. 6 are views for 
explaining manufacturing steps of the manufacturing method of 
pressure switching device of this embodiment. Here, before 
explaining the manufacturing method of pressure switching 
device, the constitution of the pressure switching device of 
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this embodiment is explained. 
[0015] 

As shown in Fig. 1 to Fig. 3, a pressure switching device 
D is comprised of two sheets of transparent film substrates 12, 
13 which are arranged in parallel, transparent electrode layers 
14 , 15 respectively formed on inner surface sides of the film 
substrates 12, 13, electrode terminals 16 formed on left and 
right side peripheral portions of one transparent electrode 
layer 14, electrode terminals 16(shown in Fig.l) formed on upper 
and lower side peripheral portions (peripheral portions 
perpendicular to the left and right side peripheral portions 
of one transparent electrode layer) of the other transparent 
electrode layer 15, and a pressure sensitive conductive layer 
17 which is formed on an inner surface (an opposing surface of 
the other transparent electrode layer) of one transparent 
electrode layer 14. The two sheets of film substrates 12, 13 
are formed in the laminated state with the above-mentioned 
pressure sensitive conductive layer 17 sandwiched between the 
film substrates 12, 13. 
[0016] 

The above-mentioned two sheets of film substrates 12, 13 
are, for example, made of transparent synthetic resin such as 
polyester, wherein high resilient resin is used as one film 
substrate 12 and low resilient resin is used as the other film 
substrate 13 . Here, in this embodiment, the pressure switching 
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device D is manufactured by the roll-to-roll as will be 
explained later, wherein the above-mentioned film substrates 
12, 13 have the sufficient flexibility to be wrapped around a 
roller. Here, with respect to the above-mentioned film 
substrates 12, 13, it is not always necessary to make one 
substrate have the high resiliency and the other substrate have 
the low resiliency and two sheets of film substrates 12, 13 may 
be made of same material. 
[0017] 

The above-mentioned transparent electrode layers 14, 15 
are made of metal oxide having a given sheet resistance such 
as ITO, for example and are formed on the film substrates 12, 
13 using a well-known method. Here, it is not always necessary 
to use metal oxide such as ITO or the like as the material of 
the transparent electrode layers 14, 15 and these electrode 
layers 14, 15 may be made of a conductive organic polymer as 
will be explained later. The above-mentioned electrode 
terminals 16... are, for example, formed by coating a known 
conductive paste on the above-mentioned transparent electrode 
layers 14, 15 and thereafter baking the conductive paste. 
Further, a coordinate detection device not shown in the drawing 
is connected to the above-mentioned electrode terminals 16... by 
way of a control mechanism. The above-mentioned pressure 
sensitive conductive layer 17 is made of, for example, a 
conductive organic polymer such as conductive polyaniline or 
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the like. Although the conductive organic polymer differs in 
conductivity depending on the monomer which becomes the 
material of the polymer or the manufacturing method , in this 
embodiment the pressure sensitive conductive layer 17 made of 
the conductive organic polymer usually provides the insulation 
resistance Rl between the transparent electrode layers 
depending on the thickness and the conductivity thereof as shown 
in Fig. 2 and, due to this insulation resistance Rl, the pressure 
sensitive conductive layer 17 is in the state that substantially 
no electric current flows between the transparent electrode 
layers 14, 15. 
[0018] 

Then, when one point of one film substrate 13 is pressed 
with a nib of an inputting pen 18 as shown in Fig. 3, one film 
substrate 13 and the transparent electrode layer 15 formed on 
the inner surface of the film substrate 13 are deformed and hence, 
the distance between the transparent electrode layers 14, 15 
at the pressed portion becomes short. Accordingly, the 
resistance between the transparent electrode layers 14, 15 is 
decreased and, at the same time, the conductivity of the 
conductive organic polymer is increased due to compression and 
hence, the insulation resistance R2 of the portion pressed by 
the nib of the pen 18 becomes extremely small compared with the 
insulation resistance Rl whereby the short-circuit is generated 
between the transparent electrode layers 14, 15. 
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[0019] 

Accordingly, the pressure switching device D of this 
embodiment has functions approximately equal to those of the 
above-mentioned conventional pressure switching device D and 
constitutes the coordinate input device which outputs electric 
signals which indicate the position by making use of the fact 
that the resistance value differs depending on the difference 
of the above-mentioned short-circuited position. With respect 
to the pressure switching device D of this embodiment , different 
from the above-mentioned conventional pressure switching 
devices A and B, it is unnecessary to press one substrate until 
one transparent electrode is brought into contact with the other 
transparent electrode so that the deformation fatigue and the 
wear fatigue of the transparent electrode can be reduced. 
Further, different from the conventional pressure switching 
device C, the pressure switching device D does not use the 
pressure sensitive conductive rubber having metal wires and 
hence, there is no possibility that the electrode comes into 
contact with the metal wires and is subjected to the wear 
fatigue. 
[0020] 

Then, the manufacturing method of the pressure switching 
device D having the above-mentioned constitution is explained. 
1 . Step for forming film substrate and transparent electrode 
layer 
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First of all, the above-mentioned film substrates 12 , 13 
are formed in a strip shape by a well-known method and a planar 
transparent electrode layer 14 made of ITO is formed on one 
surface (opposing surface) of the substrate in a well-known 
method such as the sputtering or the like. Further, to form 
the pressure sensitive conductive layer which will be described 
later in a rectangular shape, a resist mask layer 12a which 
restricts the precipitation position of the pressure sensitive 
conductive layer 17 made of the conductive organic polymer is 
formed on the film substrate 12 by printing. A large number 
of rectangular aperture portions are formed in the resist mask 
layer 12a equidistantly along the lengthwise direction of the 
strip-like film substrate 12 such that the transparent 
electrode layer 14 on the film substrate 12 is exposed. Then, 
the strip-like film substrate 12 having the transparent 
electrode layer 14 and the resist mask layer 12a is transferred 
to a step for forming the pressure sensitive conductive layer 
which constitutes a next step in a rolled state. 
[0021] 

2. Step for forming pressure sensitive conductive layer 
Subsequently, in the step for forming the pressure sensitive 
conductive layer 17, as shown in Fig. 4 and Fig. 5, the 
above-mentioned rolled strip-like film substrate 12 is 
rotatably fixed so as to form a pay-off roll E and the distal 
end of the strip-like film substrate 12 is wound around to form 
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a winding roll F . Then, between these two rolls E and F, the 
formation of the pressure sensitive conductive layer 17 is 
performed by the roll-to-roll. Further, an electrolytic bath 
19 is disposed below and between the rolls E, F and a polymerizing 
solution 19a which will be explained later is filled in the 
inside of the electrolytic bath 19. Further, a counter 
electrode (a cathode shown in Fig. 5) 2 0 is horizontally 
arranged in the inside of the polymerizing solution 19a in the 
immersed state . 
[0022] 

Further, between the electrolytic bath 19 and the 
above-mentioned rolls E, F disposed at leftward and rightward 
sides as seen from the electrolytic bath 19, guide rollers el 
and f 1 are arranged. Further, in the inside of the electrolytic 
bath 19, a guide member which presses the film substrates 12 
from above and guides the film substrate 12 into the inside of 
the polymerizing solution (omitted from the drawing) is 
arranged. Due to the guide rollers el, f 1 and the guide member, 
at the time of winding the film substrate 12 delivered from the 
roll E onto the roll F, the film substrate 12 is made to pass 
through the inside of polymerizing solution 19a in the 
electrolytic bath 19. Further, between a counter electrode 2 0 
and the transparent electrode layer 14 on the film substrate 
12, a voltage is applied using the counter electrode 20 as a 
cathode and the transparent electrode layer 14 as an anode. 
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[0023] 

Then, prior to the formation of the pressure sensitive 
conductive layer 17, material for synthesizing the conductive 
organic polymer by the electrolytic polymerization reaction is 
mixed to prepare the polymerizing solution 19a. That is, a 
monomer which becomes the material of the conductive organic 
polymer, an electrolyte and a solvent are mixed to prepare the 
polymerizing solution 19a. Here, in this embodiment, aniline 
is used as the monomer and the polymerizing solution 19a which 
contains aniline hydrochloride aqueous solution is used. 
[0024] 

Then, in the state that a given voltage is applied between 
the transparent electrode layer 14 formed on the above- 
mentioned film substrate 12 and the counter electrode 20, the 
above-mentioned film substrate 12 is made to pass through the 
inside of the polymerizing solution 19a so that the transparent 
electrode layer 14 is exposed from a resist mask layer 12a on 
the surface of the film substrate 12 and the conductive organic 
polymer here, the polyaniline is precipitated on the 
transparent electrode layer 14 which has now become the anode 
whereby the pressure sensitive conductive layer 17 is formed. 
[0025] 

The above-mentioned monomer is not limited to aniline and 
the conductive high molecular material such as alkylthiophene, 
phenylene vinylene, thionylene vinylene, pyrrole or the like 
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and its derivative can be used. Further, as the above-mentioned 
electrolyte, a suitable salt , acid, base or the like can be used . 
For example, a hydrochloric acid, a hydrobromic acid, a sulfuric 
acid, a nitric acid, a perchloric acid, a tetraf luoroboric acid, 
a hexafluoro phosphoric acid, lithium perchlorate, sodium 
perchlorate, tetrabutylammonium perchlorate and the like can 
be used. Further, nitrate, sulfate, hydrochloride, 

tetraf luoroborate, hexafluoro phosphate and the like can be 
used. Then, the solvent is not limited to water and propylene 
carbonate, acetonitrile, benzonitrile, butanone, 

dimetylsulf oxide, dimethyl formamide, fulfolane, methanol , 
ethanol and the like can be used in a single form or in mixture. 
[0026] 3. Step for forming electrode terminals 

Subsequently, as shown in Fig. 6, the electrode terminals 
16 for detecting the coordinate position and applying voltages 
to the transparent electrodes are formed by printing. Also in 
this case, as in the case of formation of the above-mentioned 
pressure sensitive conductive layer 17, the formation of the 
electrode terminals 16 is performed using a pay-off roll G and 
a winding roll H by the roll-to-roll. That is, while winding 
the film substrate 12 around the winding roll H, between the 
rolls G and H, the coating of a conductive paste by printing 
is performed on the film substrate 12 on which the pressure 
sensitive conductive layer 17 is formed using a squeegee 23 and 
then the baking of the conductive paste is performed by a heater 
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24. The electrode terminals 16 are formed on the other film 
substrate 13 in the same manner (in the direction perpendicular 
to one film substrate 12). 
[0027] 4. Lamination step 

Subsequently, as shown in Fig. 7, the strip-shaped film 
substrate 12 on which the transparent electrode layer 14 is 
formed and at the same time the pressure sensitive conductive 
layer 17 and the electrode terminals 16 are formed and the film 
substrate 13 on which the transparent electrode layer 15 is 
formed and at the same time the electrode terminals 16 are formed 
are arranged to face each other in an opposed manner while 
sandwiching the above-mentioned transparent electrode layers 
14 and 15 , the pressure sensitive conductive layer 17 and the 
electrode terminals 16 therebetween. Then, two sheets of film 
substrates 12 and 13 are laminated by heating and applying 
pressure. 
[0028] 

Here, as in the case of formation of the above-mentioned 
pressure sensitive conductive layer 17, the lamination is 
performed using a pay-off roll I for the film substrate 12, a 
pay-off roll J for the film substrate 13 and a winding roll K 
by the roll-to-roll . That is , the pay-off roll I and the pay-off 
roll J are arranged at upper and lower sides, and two sheets 
of film substrates 12, 13 which are respectively rolled around 
respective rolls I and J are wound around one winding roll K 
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and these film substrates 12, 13 are laminated between the 
pay-off rolls I, J and the winding roll K as they are heated 
and applied with pressure while being sandwiched between two, 
that is, upper and lower laminating rollers 25, 26. 
[0029] 

At the time of lamination, the positions of the electrode 
terminals 16 and the like on the film substrates 12, 13 are 
aligned between the upper and lower film substrates 12, 13. 
Further, the laminated two sheets of film substrates 12, 13 are, 
before being wound around the winding roll K, punched or blanked 
by a press mold 27 to produce pressure switching devices D and 
only the remainingf film substrates 12, 13 are wound around the 
winding roll K. 
[0030] 

As has been explained above, according to the 
manufacturing method of pressure switching device of this 
embodiment, in the inside of the polymerizing solution 19a, on 
the transparent electrode layer 14 formed on the film substrate 
12, the pressure sensitive conductive layer 17 made of the 
conductive organic polymer can be easily formed due to the 
electrolytic polymerization reaction. Further, in the 
formation of the pressure sensitive conductive layer 17, the 
transparent electrode layer 14 is formed on the strip-like film 
substrate 12 and the above-mentioned strip-like film substrate 
12 is made to pass through the inside of the polymerizing 
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solution 19a and hence, it becomes possible to continuously 
manufacture the pressure sensitive conductive layer 17 by the 
roll-to-roll whereby the productivity can be enhanced. 
Accordingly, in the formation of the pressure sensitive 
conductive layer 17 , it is unnecessary to perform the dispersion 
of particles and the formation of minute protrusions which have 
been necessary conventionally. Further, since it is 
unnecessary to use the pressure sensitive conductive rubber 
with which the reduction of cost is difficult because of the 
necessity of minute processing, the remarkable enhancement of 
the productivity and the remarkable reduction of the 
manufacturing cost can be achieved compared with the 
conventional pressure sensitive conductive layer. 
[0031] 

In this embodiment, although the above-mentioned 
transparent electrode layers 14, 15 are made of ITO, the 
transparent electrode layers 14, 15 may be made of conductive 
organic polymer as in the case of the pressure sensitive 
conductive layer 17. Here, although the transparent electrode 
layers 14, 15 are formed by the same manufacturing method as 
in the case of the above-mentioned pressure sensitive 
conductive layer 17, it is necessary to use the conductive 
organic polymer exhibiting the high conductivity compared with 
the pressure sensitive conductive layer 17 as the transparent 
electrode layer 14. 
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[0032] 

Further, in the above-mentioned embodiment, although the 
transparent electrode layers 14, 15 having the function of the 
planar resistor are formed on the inner surfaces of the 
above-mentioned film substrates 12, 13, the embodiment is not 
limited to such formation. For example, the transparent 
electrode layers 14, 15 are respectively formed of electrodes 
in a stripe shape and the transparent electrode layer 14 and 
the transparent electrode layer 15 have their stripes intersect 
each other, and based on the position of one stripe of the 
transparent electrode layer 14 which is short-circuited by 
applying pressure and the position of one stripe of the 
transparent electrode layer 15 which is short-circuited by 
applying pressure, the positions in the X-axis direction and 
in the Y-axis direction may be detected. In this case, it is 
preferable that electrodes having the good conductivity are 
used as the transparent electrode layers 14, 15. 
[0033] 

[Effect of the Invention] 

As has been explained in detail heretofore, according to 
the manufacturing method of pressure switching device of the 
present invention, since the pressure sensitive conductive 
layer made of the conductive organic polymer can be easily 
formed on the electrodes by the electrolytic polymerization 
reaction in the inside of polymerizing solution, in the 
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manufacturing of the pressure switching device , the enhancement 
of the productivity and the reduction of the manufacturing cost 
can be achieved • Further , in the formation of the pressure 
sensitive conductive layer, since the electrodes are formed on 
the strip-like film substrate and the above-mentioned 
strip-like film substrate is made to pass through the 
polymerizing solution, it becomes possible to continuously 
manufacture the pressure sensitive conductive layer whereby the 
further enhancement of the productivity and the further 
reduction of the manufacturing cost of the pressure switching 
device can be achieved • 
[Brief Description of the Drawings] 
[Fig. 1] 

A developed perspective view showing a pressure switching 
device of one embodiment of the present invention. 
[Fig. 2] 

A cross-sectional view showing the above-mentioned 
pressure switching device. 
[Fig. 3] 

A cross-sectional view showing the input state of the 
above-mentioned pressure switching device. 
[Fig. 4] 

A general plan view for explaining the manufacturing 
method of the above-mentioned pressure switching device. 
[Fig. 5] 
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A general side view for explaining the manufacturing 
method of the above-mentioned pressure switching device. 
[Fig. 6] 

A general perspective view for explaining the 
manufacturing method of the above-mentioned pressure switching 
device. 
[Fig. 7] 

A general perspective view for explaining the 
manufacturing method of the above-mentioned pressure switching 
device. 
[Fig. 8] 

A cross-sectional view of a conventional pressure 
switching device . 
[Fig. 9] 

A cross-sectional view of another conventional pressure 
switching device. 
[Fig. 10] 

A cross-sectional view of still another conventional 
pressure switching device. 
[Description of Symbols] 

12 film substrate 

13 film substrate 

14 transparent electrode layer (electrode) 

15 transparent electrode layer (electrode) 
17 pressure sensitive conductive layer 
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19 electrolytic bath 
19a polymerizing solution 

20 counter electrode 



[Abstract] 
[Purpose] 

To improve the productivity and to reduce the 
manufacturing cost in the formation of a pressure sensitive 
conductive layer formed between two sheets of planar electrodes 
(resisters) of a pressure switching device to be a coordinate 
input device for usually insulating the two sheets of electrodes 
and short circuiting the two sheets of electrodes at the time 
of applying pressure. 
[ Constitution ] 

First of all, a transparent electrode layer 14 is formed 
on a film substrate 12. Also, polymerizing solution 19a which 
is prepared by mixing a monomer which constitutes material of 
a conductive organic polymer, an electrolyte and a solvent is 
filled in an electrolytic bath 19. Then, the film substrate 
12 which is wound around a roll H from a roll G is made to pass 
through the inside of the polymerizing solution 19a in the 
above-mentioned electrolytic bath 19 and a voltage is applied 
between a counter electrode disposed in the inside of the 
above-mentioned polymerizing solution 19a and the transparent 
electrode layer 14. At this point of time, due to the 
electrolytic polymerization reaction, a pressure sensitive 
conductive layer 17 made of the conductive organic polymer can 
be formed on a surface of the transparent electrode layer 14. 
Further, another separate film substrate having a transparent 
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electrode layer is laminated on the above-mentioned film 12 to 
obtain a pressure switching device. 
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(Fig. 6) 

p — D >5"foJ... roll feeding direction 
fSIIJF^JSSL. form electrode 

— X b EPffiO print conductive paste 
#11^ — 7s h„. conductive paste 
SSjKSHb... dry and harden 
(Fig. 7) 

n — D ^fpj... roll feeding direction 
JlpfltWS?^ ^ ^ — h„. laminate upper electrode 
^J55opp37°ly^fJ^)^^... blank completed products by press 



29 



